Purification and characterization of the protein kinase encoded by the UL13 gene of herpes simplex virus type 2.
The proteins encoded by the UL13 genes of herpes simplex virus types 1 (HSV-1) and 2 (HSV-2) have been predicted to be protein kinases. To identify the UL13 gene product, we have raised a rabbit polyclonal antiserum against a His.Tag-HSV-1 UL13 fusion protein. The antibody specifically reacted with the 60-kDa UL13 fusion protein expressed in Escherichia coli and also recognized 56- to 57-kDa late proteins in nuclear fractions of HSV-1- and HSV-2-infected cells. On the other hand, novel casein kinase activity was induced at the late stage of infection when Vero cells were infected with HSV-1 and HSV-2. The induction of the activity was most prominent in the nuclear fractions of HSV-2-infected cells and therefore we purified the protein kinase (PK) from the nuclear extracts by successive column chromatography (phosphocellulose, DEAE-cellulose, and hydroxyapatite) using casein as an exogenous substrate. The final preparation of the enzyme contained a single major protein with an apparent molecular weight of 56 kDa which was specifically reacted with the UL13 antiserum. The PK activity was optimal in the absence of NaCl and at relatively high pH. Acidic proteins such as casein and phosvitin were efficiently phosphorylated by the PK. A basic protein, protamine, which is the best substrate for the HSV-2 US3 PK, was not detectably phosphorylated but histone was a relatively good substrate for the UL13 PK. Phosphoamino acid analysis revealed that the PK phosphorylated serine and threonine but not tyrosine. Moreover the enzyme was found to be highly resistant to heparin, a potent inhibitor of casein kinase II (CK II) and also resistant to CK I-7, a synthetic inhibitor of CK I, but very sensitive to a bioflavonoid quercetin. These results indicate that the HSV-2 UL13 PK had unique catalytic properties different from those of cellular CK I, CK II, and the viral PK encoded by the US3 gene. We have also determined the complete nucleotide sequence of the HSV-2 UL13 gene. The overall amino acid homology between the HSV-2 and HSV-1 UL13 PKs was 85.9% and the homology was highly conserved in the C-terminal region.